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(57) Abstract: A passive entry system to a protected space, especially a motor vehicle, includes a central control station (18) for 
locking and unlocking doors of the vehicle and providing radio communication to a remote portable electronic identification device 
(21). The control station (18) is initiated to poll the portable device when the vehicle is locked and a person enters a predetermined 
sense area around the vehicle. A number of proximity sensors (11) mounted externally of the vehicle, in turn indicator lamps (10) 
and tail lamps of the vehicle, for example, sense when a person is in the sense area and initiate the control station (18) to poll the 
identification device (21). Once a valid communication is received by the control station (18) it unlocks the vehicle. Initiation also 
occurs from an unlocked condition when a person exits the vehicle. Opening and closing of the driver's door initiates polling and 
when no valid response is received after a predetermined time the vehicle is locked. 
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TITLE: PROXIMITY ACTIVATED ENTRY SYSTEM 
Field of the Invention 

This invention relates to passive entry systems, and in particular to passive 
entry systems such as may be applied to automatic keyless entry for vehicles, 
5 buildings or other closed environments. 

Background of the Invention 

There exists • a requirement particularly in the automotive market, for 
example, for remote keyless entry systems which allow authorised entry to and 
operation of a vehicle by simply walking up to the vehicle, opening the door, and 
10 getting into the vehicle. The operator is identified as being authorised by carrying 
an electronic identification device. An authorised operator carrying such a device 
will not be required to press a button on their keyless entry remote control to open 
the doors. These systems are referred to in the industry as "passive entry" systems. 

Typical passive entry systems operate in the following manner: 

15 • The vehicle operator, carrying an electronic identification device approaches the 
locked vehicle. Upon touching the door handle, the vehicle transmits a message 
to (polls) the operator's electronic identification device. 

• The vehicle's message is received by the operator's electronic identification 
device which then responds by transmitting a message to the vehicle. 

20 • If the dialogue between vehicle and identification device results in a valid 
outcome the vehicle is unlocked. The contents of the messages above are 
encoded by methods known in the art to ensure the security of the process. 

Automotive manufacturers who already provide vehicles with conventional 
keyless entry or central locking systems which require the vehicle operator to press 
25 a button on a control have a need to provide passive entry systems to provide an 
even greater convenience in a cost effective manner. Also, for "new" models there 
is often a desire to use as many components from previous models as possible. 
Passive entry systems which are initiated by a touch of the door handle require 
modifications to existing vehicle components. The door handle must be modified to 
30 incorporate a touch sensing mechanism. This is often in the form of a switch 
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operated when the door handle actuation commences. The door lock actuator will 
almost undoubtedly perform too slowly, or inappropriately (such as jamming when 
the handle is moved while the mechanism is unlocking) for a passive entry system, 
thus requiring further modification to the latch mechanism. In order to overcome the 
5 need to modify these components a passive entry system where the vehicle unlocks 
before the user has touched the handle is considered desirable. Continuous polling 
by the vehicle can allow the vehicle to unlock before the user has reached the 
vehicle. However this results in unacceptably high power consumption in the 
vehicle. 

10 Accordingly, it is desirable to provide an improved passive entry system 

which overcomes or avoids at least some of the deficiencies of existing systems. 

It is also desirable to provide a passive entry system for a vehicle or other 
environment such as a building, which is economically useful, is able to be adapted 
for existing systems, and is cost effective. 

15 Summary of the Invention 

In accordance with one aspect of the invention there is provided a passive 
entry system including a central control station for locking and unlocking entry to a 
protected space and providing radio communication with a remote portable 
electronic identification device, whereby upon initiation when entry is locked, said 

20 control station polls said portable device and upon receipt of a valid communication 
unlocks access to said protected space, characterised in that, a proximity sensor is 
mounted adjacent said protected space and electrically connected to said central 
control station to provide said initiation only when the sensor is activated, such as 
when a person is within a predetermined sense area of said protected space. 

25 In order that the invention may be more readily understood a particular 

embodiment will now be described with reference to the accompanying drawings. 

Description of the Drawings 

Fig. 1 is a logic diagram of the unlocking strategy of a passive entry system 
of a motor vehicle in accordance with the invention; 
30 Fig. 2 is a similar diagram to Fig. 1 but shows the locking strategy; 
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Fig. 3 is a schematic diagram of a side indicator lamp assembly 
incorporating a proximity sensor; and 

Fig. 4 is a schematic diagram of a proximity sensor and control. 
Description of the Preferred Embodiment 

5 According to this embodiment, a motor vehicle (not shown) is provided with 

infra-red (IR) sensors (11,13) which cover a sense area along the sides of the 
vehicle. Other sensing means such as using ultrasonics, or microwave radar may be 
used but IR sensing has the advantages over the others of small size, ease of 
waterproofing and insensitivity to mounting near metal. 

10 Specifically, as shown in Fig. 3, side turn indicator lamps, which are 

normally mounted on the side of the vehicle on the front mudguards, are replaced 
with a module 10 comprising an infra-red emitting and sensing element 11, an 
indicator globe or LED 12 for providing the flashing turn signal,, and a 125kHz 
antenna 13. The element 11 is directed rearwardly in the direction of arrow 16, and 

15 a similar module on the other side of the vehicle also has the element directed 
rearwardly. The field of vision of the element is represented by the lines 14. A lens 
15 covers the element 11 and the indicator globe or LED 12. The arrow 17 shows 
the direction of the front of the vehicle. 

As shown in Fig. 4, the module 10, or more specifically the element 11 and 

20 antenna 13, are electrically connected to a central control station 18 within the 
vehicle for operating the door lock actuators 19 for locking and unlocking of the 
vehicle doors in a manner known, per se. The central control station 18 is connected 
to the vehicle battery 20 which provides power for the IR element 11. When a 
person approaches the vehicle within the area covered by the "field of vision" of IR 

25 element 11, the infra-red movement detector detects the movement of the person 
and signals the central control station 18 to commence polling a polling signal is 
transmitted by the antenna 13. If the person is carrying an electronic identification 
device 21 which communicates by way of a valid exchange with said control station 
18 during polling, the vehicle is unlocked and the engine may be started without the 

30 use of an ignition key. 

Whilst in accordance with the above embodiment the proximity sensors are 
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mounted in the side indicator lights and directed rearwardly therefrom, clearly, 
additional or alternative arrangements of the proximity sensors can be implemented. 
For example, extra or alternative sensors can be arranged in vehicle tail lamp 
assemblies either to provide sensing around the trunk area at the rear of the vehicle 

5 (to facilitate access to the trunk) or to contain IR sensing elements for cooperating 
with IR emitter elements in the respective side turn indicators whereby a change in 
reflectivity is detected during the presence of a person in the sense area. 

Also, proximity sensors may be mounted in the door handles of at least the 
front doors in order to detect a person approaching the vehicle from the side. 

10 Referring now to Fig.l the sequence of logic steps involved in the unlocking 

of a vehicle are clearly shown. In the case where a proximity sensor is triggered by 
the presence of a person moving within the sense area defined by the lines 14 the 
portable device (key) is polled and if a valid response is received from the key the 
vehicle is unlocked. 

15 As shown in Fig. 2 the locking strategy is as follows. Firstly, the vehicle is in 

the unlocked state. The system 'waits' for the driver's door to open and after 
opening and closing of the driver's door the system polls outside the driver's door 
to detect a valid response from the 'key'. If a valid response is received from the 
key (meaning the driver is outside and within close proximity of the vehicle) the 

20 system goes into a loop until there is no valid response from the 'key', indicating 
the driver has left the proximity of the vehicle. The system, after a predetermined 
timeout then polls inside the vehicle cabin and in the absence of a valid response 
from within, locks the vehicle. Other strategies, such as when a valid response is 
received from within the vehicle, are apparent from the logic diagram of Fig. 2. 

25 It should be apparent from the above that the present invention provides an 

improved passive entry system which overcomes the deficiencies of previously 
known systems and avoids continuous power consumption which would ultimately 
drain the car battery. Various alternatives are discussed in relation to the type and 
location of the proximity sensors and in one case the emitter and detector of the 

30 sensors are separately located with the advantage that electrical coupling between 
the transmit and receive circuitry is effectively eliminated. This allows greater gain 
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in the receiver with a consequent increase in detection sensitivity. Other types and 
locations of proximity sensors may be utilised without departing from the scope of 
the invention. 

Whilst the invention has been described with reference to the passive entry 
5 and exit of a motor vehicle, it will be apparent that the system of the invention may 
be applied to non-automotive applications where automatic secure access is 
required and similar issues of response time and non-continuous radio frequency 
polling is desirable. 
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CLAIMS: 



1. A passive entry system including a central control station for locking 
and unlocking entry to a protected space and providing radio communication with a 
remote portable electronic identification device, whereby upon initiation when entry 
is locked, said control station polls said portable device and upon receipt of a valid 
communication unlocks access to said protected space, characterised in that, a 
proximity sensor is mounted adjacent said protected space and electrically 
connected to said central control station to provide said initiation only when a 
person is within a predetermined sense area of said protected space. 

2. A system according to claim 1, characterised in that, said protected 
space is inside a motor vehicle and said central control station is adapted to unlock 
one or more doors of said vehicle upon receipt of said valid transmission. 

3. A system according to claim 2 characterised in that, said control 
station is initiated when entry is unlocked and after the driver's door of the vehicle 
opens and closes, and continues polling outside said driver's door until no valid 
communication is received from said portable device, when no valid response is 
received and after a predetermined timeout said control station polls inside said 
vehicle and in the absence of a valid communication locks said vehicle. 

4. A system according to claim 3, characterised in that said proximity 
sensor comprises a plurality of separate infra-red (IR) sensors at least some of 
which are mounted inside turn indicator lamps, respectively, of said vehicle and 
directed rearwardly to sense the presence of a person in an area outside said vehicle 
and extending along the sides of the vehicle. 

5. A system according to claim 3, characterised in that said proximity 
sensor comprises sensors modules located in tail lamp assemblies with IR sensor 
elements directed towards the front of the vehicle along each side, respectively, and 
IR emitter elements are mounted inside twin indicator lamp assemblies towards the 
front of the vehicle and directed rearwardly, whereby a person moving in the region 
between respective assemblies is detected by a change in reflectivity in the sense 
area. 

6. A system according to claim 3, characterised in that, said proximity 
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sensor comprises separate sensors mounted in one or more respective door handle 
mechanisms on one or both sides of said vehicle and possibly at the rear latch 
release. 

7. A system according to claim 3, characterised in that, said proximity 
sensor comprises respective sensor modules in the side turn indicators of said 
vehicle, each module incorporating an TR emitter element and an antenna suitable 
for communication between said vehicle and said portable device. 

8. A system according to claim 3 or 4, characterised in that, said 
proximity sensor further comprises sensors fitted within tail lamp assemblies of the 
vehicle to provide sensing around the rear of said vehicle whereby unlocking of the 
vehicle to provide access to the vehicle trunk or tailgate is facilitated. 
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